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I,  ABSmACT 


The  purpose  of  this  test  program  was  to  determine  what  effect  heavy¬ 
weight  pellets  in  M52A3B1  electric  primers  would  have  on  the  pressure 
level  of  20mm  Ball  ammunition  loaded  with  WC  87O  ball  propellant. 
The  normal  pellet  weight  selected  was  2.75  gr.  and  the  heavy  pellet 
weight  was  3.00  gr.  No  significant  difference  in  pressure  levels  was 
observed  for  the  pellet  weight  difference  considered. 


II.  INTROEOCTICN 


Control  of  pellet  wel^t  in  the  electric  primer  M52A3B1  became  of 
primary  importance  with  the  introduction  of  the  Gatling- type ,  high  cylic 
rate,  electrically  operated  automatic  weapon  for  use  In  aircraft. 

A  method  was  developed  for  control  of  the  lower  limit  in  the  per¬ 
missible  pellet  weight  range  to  insure  freedom  from  light  weights,  which 
were  known  to  be  a  cause  of  long  action  time.  Such  control  was  then  made 
a  primer  specification  requirement. 

No  formal  specification  provisions  were  made,  however,  for  the  con¬ 
trol  of  the  upper  limit  of  the  pellet  weight  range  as  no  malfhnctionang 
or  other  undesirable  ballistics  was  anticipated  from  overweif^t  pellets 
of  the  magnitude  expected. 

Subsequently  work  vfas  conducted  at  IVankford  Arsenal  on  pellet 
weight  versus  pressure  in  weight  ranges  around  U.O  grains  and  danger-j 
ously  high  chamber  pressures  were  developed. 


It  was  therefore  concluded  that  an  investigation  of  pellet  weight 
versus  pressure  in  the  weight  range  from  3.0  to  3.5  grains  should  be 
conducted.  This  weight  range  was  chosen  because  3*0  grains  was  the 
maximum  permitted  on  the  applicable  drawing  (7U-2-79).  It  had  also 
been  determined  previously  in  studies  conducted  by  both  the  01^- 
Mathieson  Chemical  Corporation  and  the  Remington  Arms  Company  that  the 
maximum  weight  which  might  be  expected,  even  when  pellet  weight  controls 
during  manufacture  where  in  the  upper  range,  was  approximately 
grains , 


This  program  was  then  undertaken  to  determine  whether  more  positive 
manufacturing  controls  should  be  applied  to  the  upper  limit  of  primer 
pellet  weight,  and  v;hether  a  requirement  for  such  control  should  be 
added  to  the  electric  primer  specification,  OAC-PD-28. 


III.  PROCEIURE 

Two  groups  of  M52A3B1  electric  primers,  having  normal  (2.75  grains 
nominal)  and  heavy  (3.00  grains  nominal)  weight  pellets, 

from  each  of  two  primer  manufacturers,  Western  Cartridge  Division ,01in 
Mathieson  Corp. ,  and  Remington  Arms  Company,  Lake  City  Arsenal.  Extrem 
pellet  weight  spread, for  both  normal  and  heavy  weights,  was  approxi¬ 
mately  .6  grains.  These  primers  were  then  assembled  into_ complete 
rounds  and  segregated  into  various  subgroups  for  the  requirea  test  pro 
gram,  which  was  divided  into  two  phases. 

In  the  phase  I  portion  of  the  program  the  Remington  Arms  Corapany-LCA 
primers  were  assembled  into  20m  M55A1  Ball  cartridges  using  M103  cases. 
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K^^Al  ball  projectiles  and  HiR  7005  type  propellant.  The  propellant 
charge  established  (593  grains)  for  the  particular  propellant  lot  to 
3''ield  service  velocity  (3380  50  fps)  was  used.  The  same  propellant 

chr.-gi^  '*.r  both  pri’  'I'rirbt  7r'''’pr 

Identity  of  the?  test  ca^^tridges  having  normal  primer  pellets  and  those 
having  heavy  pellets  was  maintained  using  lot  number  257A  for  the 
normal  weight  and  2578  for  the  hea^/y  i-reight.  These  cartridges  were 
the:,  fired  f^r  ,  .r^cctirer  ...  t-tl-..  tii,.-  fet  fe,:d.i5..t  a.*d 

cold  (-65°F)  temperatures,  , 

In  the  phase  II  portion  of  the  program  the  primers  of  Olin- 
Jlathicson  Corp,  manufacture  wore  assembled  into  20MM  'A$^A1  Ball  cart¬ 
ridges  using  K103  cases  and  M55A1  projectiles.  Loading  with  Effi  7005 
and.  X'.'C  570  ball  types  of  proneilants  was  accomnlished  as  follows: 
typej  normal  and  heavy  nollet  freight  primers,  10  cartridges  each  at 
5755  530,  585,  590  md  595  .rrainsj  '.'JC  870  ball  type,  normal  and  hca^/y 
pellet  weight  primiCrE,  10  each  at  595,  600,  605,  6l0  and  6l5  grains. 

These  test  cartridges  were  then  fired  for  velocity,  pressure  and  action 
time,  the  carti'idgoc  for  all  tests  being  at  ambient  temperature.  Forty- 
five.  (Ii5)  cartridges  each  o^'  the  four  primer-propellant  categories 
'.■rare  loaded  to  c’o.n"'''os  cctrbliahcd  to  produce  scr’/ice  velocity.  Forty 
cartridges  of  each  -voup  wore  fired  for  function  in  an  M39  g'un  and  P-T 
traces,  'using  e  Picso  "age,  vrere  obtained  on  die  remaining  five  cartridges. 


IV, 


The  rnase  II  ^iringc  fer  velocity  and  pres^ii^c  ,are  '~i-aphically 
comnaT''’d  on  ch.arts  A  and  3,  while  the  action  time  res'ults  are  shovm  on 
chart  1,  A  'tab'iT.nt'' on  o'’  the  veloc.'’  tie3  and  'rassures,  only,  for  both 
■nhe.nss  is  ci'”'on.  beloir.  Cor.pl''“to  rec”lts  ai’e  contained  in  anpendix  B. 

• 

P ' !  c\  SO  Z 


BXR  7005 

/, ’/'"'T'r' 

ti  '■r(^  Y'  p  fT^ 

ProrifP'i  oH  j  Tcnioor’(?.'t»'Tr'o 

Volocit; '' 

’S'*  '~t  ^  y  'PQ 

Action  Time 

(Cor-.  ; 

i,  G  orr . ) 

• 

Normal  Pritnor 

Arn'oient 

339U  f/s 

50900  'OS a 

2„6j.  ms 

Heavry  .frim.or 

i\"'biGn  t 

3Ul6 

52150 

2,61 

Norma?-  Prin.er 

-65° 

3360 

53000 

2,69 

Hoav7/  Primer 

3363 

52750 

Insuf  r.LOicn  b 

.m  i/lj  i.  on 

to  ccmrol 

ote  t:io  action  time 
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Phase  II 


IMR  700$ 

575  gr. 

580  gr. 

585  gr. 

590  gr. 

0 

595  gr. 

Velocity  (Corr.) 
Normal  Primer 
Heavy  Primer 

3368  f/s 
3377 

3388 

3396 

3l;09 

3U21 

3U29 

3U37 

3UU6 

3UU7 

Pressure (Corr.) 
Normal  Primer 
Heavy  Primer 

523UO  psi 

53700 

537i;0 

5U380 

5U780 

56290 

55720 

56UU0 

56ii30 

56720 

WC  870  Ball 

595  gr. 

600  gr. 

605  gr. 

610  gr. 

615  gr. 

Velocity (Corr.) 
Normal  Primer 
Heavy  Primer 

3346  f/s 

3315 

3357 

333U 

3380 

3360 

3Ul5 

3382 

3UU0 

3392 

Pressure  (Corr.) 
Normal  Primer 
Heavy  Primer 

U833O  psi 
li6U30 

U8910 

h7l80 

51500 

U9oUo 

53260  . 
50270 

5I4900  . 
50890 

It  will  be  noted  from  the  above  tabulations  and  the  charts  covering 
phase  II  testing  that  vji'lh  IIIR  type  propellant  velocity  and  pressure 
levels  increased  in  ammunition  primed  vjith  heavy  pellet  primers  and  action 
time  decreased.  With  the  WC  ball  -type  propellant,  however,  the  velocity 
and  pressure  levels  decreased  in  ammunition  primed  with  heavy  pellet 
primers  and  there  was  no  significant  difference  in  action  time. 

Phase  I  firings  condiicted  at  ambient  temperatures  using  the  same 
IMR  propellant  charge  weight  for  both  normal  and  heavy  primer  pellet 
weights  also  showed  higher  velocity  and  pressure  leve'ls  for  the  heavy 
pellet  primer.  In  the  cold  temperature  (-650I'')  tests  for  this  phase, 
however,  the  pressure  levels  apparently  were  reversed  and  the  cartridges 
having  heavy  pellet  primers  had  a  lower  pressure  than  those  with  the 
normal  pellet  primers.  Further,  the  pressure  level  of  the  cj&tridges 
with  normal  primer  pellet  vjeight  was  higher  ht  cold  temperature  than  at 
ambient  temperature.  Neither  of  these  results  can  be  explairteo  and 
possibly  are  spurious. 

The  pressure-time  traces  for  the  two  primer  pellet  weights  usii:ig 
HiR  propellant,  at  ambient  temperature,  showed  no  significant  differences 
in  either  rate  of  pressure  rise  or  peak  pressure.  The  curves  for  the  WG 
V'all  propellant  showed  a^slower  rate  of  rise  and  a  lower  peak  pressure 
for  the  heavy  primer  pellet  as  compared  vjith  the  normal  primer  pellet. 


V.  COTCLUSIONS 


The  results  of  the  various  tests  conducted  using  IMR  and  ball 
prooellants  with  normal  and  heavy  weight  primer  pellets  demonstrate 
that  no  adverse  effect,  so  far  as^velocity  and  pressure  are  concerned, 
is  obtained  with  heavy  weight  primer  pellets  in  the  range  used  (max. 

3.2^  gr.) . 

Somewhat  better  ignition  was  obtained  with  IMR  propellant  with 
the  heavier  pellet  as  evidenced  by  the  slight  increase  in  velocity  and 
pressure  and  lower  action  time. 

With  ball  propellant,  action  time  remained  relatively  constant, 
whereas,-  there  v;as  a  slight  drop  in  the  velocity  and  pressure  level  with 
the  heavier  pellet.  This  may  result  from  a  larger  amount  of  unbumed 
propellant  being  expelled  from  the  barrel  because  of  the  increased  brisance 
of  the  hea-'rier  primer  pellet.  This  assumption  is  based  on  the  fact  that 
with  ball  pov;der,  under  normal  conditions,  a  greater  amount  of  unburned 
powder  is  expelled  than  is  the  case  v;ith  RiP.  propellant.  It  also  may 
indicate  that,  with  the  heavy  primer  pellet,  to  obtain  the  desired  ve¬ 
locity  level  a  slight  reduction  in  charge  with  RiR  propellant  is  possible, 
whereas,  v;ith  ball  propellant  the  charge  would  increase. 

VI.  RECOM^SMDATiaiS 

The  performance  of  20MM  M35A1  Ball  ammunition  assembled  with  primers 
ha-ving  hea-vy  iweight  (3*0  -  3.25  grs)  primer  pellets  indicated  that  no 
adverse  effect  on  velocity,  pressure  or  action  time  results  from  such 
overpriming.  The  limited  M39  function  firing  did  not  reveal  any  increased 
percentage  incidence  of  primer  casualties.  Therefore,  control  of  the 
upper  limit  of  the  primer  pellet  vreif^.t  range  is  not  critical  and  it  is 
recommended  that  no  formal  a.uality  assurance  be  established  for  its 
control. 

Establishment  of  such  a  quality  assurance  would  increase  unneces¬ 
sarily  the  cost  of  the  I'''52A3B1  electric  primer. 
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APPENDIX  A 


DETAILED  FIRING  REPORTS  AND  MISFIRE  ANALYSIS 


Subject;  Test  Request  Nr  .  211259 

Object;  To  determine  difference  in  pressure  level  of  regular  and 
heavy  weight  pellet  M52A3B1  primer  of  W.  C.  manufacture. 
Lot  Nrs;  lED  27-261,  IMR  Propellant 

lED  27-262,  W.  C.  870  Ball  Propellant 
Dates  of  Firing;  16  thru  18  July  1957,  Inclusive 


I ,  Test  Procedure 

A,  Velocity,  pressure  and  action  time 


1.  The  test  ammunition  was  loaded  as  follows; 


Number  of 
Normal  Primer 

Rounds 

Heavy 

Primer 

Propellant 

Type 

Army 

Lot 

Charge 
(Grs  .j 

10 

10 

IMR  7005 

41892 

575 

10 

10 

IMR  7005 

41892 

580 

10 

10 

IMR  7005 

41892 

585 

10 

10 

IMR  7005 

41892 

590 

10 

10 

IMR  7005 

41892 

595 

10 

10 

W.  C.  870 

41940 

595 

10 

10 

.  W.  C.  870 

41940 

600 

10  • 

10 

W.  C.  870 

41940 

605 

10 

10 

W.  C.  870 

41940 

610 

1  0 

10 

W.  C.  870 

41940 

615 

2. 

The  test  was  fired  through  a  standard  pressure  test  barrel 

using  standard  velocity  and  pressure  procedures. 

3.  The  Aberdeen  Proving  Ground  chronograph  was  used  for  la- 
, strumentation  to  record  the  action  time. 

4.  All  phases  of  the  test  loaded  with  IMR  type  propellant 
was  fired  prior  to  firing  the  W.  C.  ball  propellant. 

B.  Piazo;  time-pressure 

1,  The  following  groups  and  quantities  were  fired  for  time 
pressure  using  the  Piazo  electric  gage. 


Number  of 

Rounds 

Propellant 

Army 

Charge 

Normal  Primer 

Heavy  Primer 

Type 

Lot 

(Grs .) 

5 

5 

IMR  7005 

41892 

585 

5 

5 

W.  C.  070 

41940 

610 

C.  Function  and  casualty,  M39A1  gun 


1.  The  following  groups  and  quantities  were  fired  for  primer 
leaks  in  the  M39A1  gun. 


Number  of 

Rounds 

Propellant 

Army 

Charge 

Norm&l  Pritneir 

Heavy  Primer 

Type 

Lot 

(Grs.) 

40 

40 

IMR  7005 

41892 

585 

40 

40 

W.  C.  870 

41940 

610 

II.  Results 

A.  See  attached  sheet. 


II.  Results 
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PC 

Nomenclature 


LAKE  CITY  ARSENAL  Test  Request  Nr. 

VELOCITY  &  PRESSURE  -  ACCEPTANCE  REPORT  211253 


Lot  No  }  Dafa  Tested 


Elec.,  20MM  (steel  cases) 
(AMBIENT) 


lED  27-257 
Group  A  (l) 


RECEIVER 

No* 


BARREL 

No, 


GAGE 

RECEIVER  No. 


BARREL 

No. 

TIMES 

FIRED 

HEAD- 

SPACE 

64 

637 

- 

Corr. 

Moan 

Mean 

Inst. 

Max.  In 


Min.  Inst. 


Ex.  Var. 


Std.  Dev. 


3364 


3421 


3350 


61 


15.0  • 


Moan  Inst. 

50405 

Max.  Inst. 

.'^1800 

Min.  Inst. 

48200 

Ex.  Var. 

5600 

Std.  Dev. 

1000 

Velocity  Tested  at 


Barometer 


FIRING  - 

WET 

R.'  H.: 

Instrument  Room 


Ammunition 


Range  Temperature 


Velocity  Barrel  Coir. 


Pressure  Barrel  Corr, 


78  Foel 


29.43  Inches 


!  REMARKS! 

i  Thm.  7005,  A.L  41313,  CSig.  593.0 


.:;RDCM  Form  No 

Rev  8  Aug  55 


LAKE  CITY  ARSENAL 


Test  Request  Kr. 
VELOCITY  &  PRESSURE  -  ACCEPTANCE  REPORT  211253 


Nomenclature 


Elec.,  ZdBK  (steel  cases) 
(/'IIBISIT) _ _ 


Lot  No 

Date  Tested 

IBQ  27-257 

Group  A  (II) 

RECEIVER  BARREL 

No.  No. 


TI.WES  HEAD-  GAGE 

FIRED  SPACE  RECEIVER  No. 


BARREL 

No. 


LAKE  CITY  ARSENAL 

VELOCITY  &  PRESSURE  -  ACCEPTANCE  REPORT 


Test  Request  Nr. 
311S63 


Nomenclature 


Elec.,  2CMM  (steel  cases) 
(AMBIENT) 


Lot  No 


lED  27-257 
Group  B  (l) 


Data  Taatad 


RECEIVER 

No. 


BARREL 

No. 


TIMES 

FIRED 


HEAD- 

SPACE 


GAGE 

RECEIVER  No. 


Elep. 


BARREL 

No. 


64 


TIMES 

FIRED 


668 


HEAD- 

SPACE 


V 

ELQCITY  F.S. 

PRESSURE 

P.S.I. 

Barometer 

29.43 

Inches 

DRY 

WET 

... 

FIRING 

DRY 

76 

op 

CoiTa  Mean 

Corr.  Mean 

WET 

66 

op 

Mean  Inat. 

3418 

Mean  Inst. 

52260 

ROOM 

R.  H. 

59 

% 

Max.  Inst, 

3438 

Max.  Inat* 

54400 

Instrument  Room 

76 

Op 

Min.  Inst. 

3387 

Min.  Inst. 

49200 

Ammunition 

70 

°F 

Ex.  Vor. 

51 

Ex.  Vor. 

5200 

Range  Temperature 

76 

o  p 

Std,  Dev. 

n  .n 

Std.  Dev. 

1300 

Velocity  Barrel  Corr. 

F.S. 

Velocity  Tested  at 


SHOT 

No. 

DRY 

waterproof 

velocity 

IN  GAGE 

PRESSURE 

CHECK  AMMUNITION 

Value  F.S. 

PS  I 

1 

3387 

49200 

2 

3429 

54400 

3 

3411 

50900 

4 

3422 

52400 

5 

3420 

52300 

6 

3428 

52000 

7 

3414 

51600 

8 

3415 

51800 

9 

3415 

51100 

3 

10 

3424 

52200 

11 

_ M17 

51800 

]2 

_ 5417 

52400 

13 

3397 

50300 

— 

14 

_ MIQ 

52700 

15 

_ S421J 

L  52400' 

14 

3418 

52900 

17 

L _ 

55900 

IS 

55000 

19 

3438 

54300 

_J20 _ 

53600 

1 

®  ,  --j 

1 

T  otoi 

68364 

104 5200 

1 

.J  ^ 

_  3418 

52260 

_ ! _ 

REMARKS! 

IMR  7005,  AL  41313,  Chg. 


503  .0 


ORDCM 


Fcift'm  No 
Bev  8  Auq  S5 


LAKE  CITY  ARSENAL  lest  Request 

VELOCITY  &  PRESSURE  -  ACCEPTANCE  REPORT  211263 

Nomenclature 

Lot  No 

Dale  Tested 

Eleo.,  20MM  (steel  cases) 

lED  27-257 

/ 

(AMBIENT) 

Group  B  (ll) 

RECEIVER 

No. 


BARREL 

No. 


HEAD- 

SPACE 


velocity  F.S 


DRY 


PRESSURE  P.S.I. 


CoiTt  Moan 


Moan  Inst. 


Ma3c.  Inst. 


Min.  Inst. 


Ejc.  Vot. 


Std.  Dev. 


Velocity  Tested  at 


Barometer 


FIRING 

G  WET 

R.  H. 

Inetrumont  Room 


Ammunition 


Range  Temperature 


Velocity  Barrel  Corr. 


Pressure  Barrel  Corr. 


78 


29e.43  Inches 


WATERPROOF 


VELOCITY 
IN  GAGE 


PRESSURE 


3428  S3200 


3422. 


issfisiaii 


5420  53300 

3377  48000 


3396  1 

49600  I  1 

3423  i  53000  i 

3425  1 

•5260,0  1 

3395  51700 

3423  52400 


REMARK  S: 

niR  7005,  AL  41313,  C5ig.  593.0 


ORDCM 


r'orm  No 
Ftev  8  Aus3  55 


LAKE  CITY  ARSENAL 

VELOCITY  &  PRESSURE  -  ACCEPTANCE  REPORT 

Test  Request  Nr, 
211253 

Nomenclature 

Lot  No 

Date  Tested 

Eloo.j  201H(I  (steel  cclecs) 

lED  27-257 

(COLD  TEST  -  CONDITIONED  AT  ”65°  F.) 

Group  A  (l) 

—  -  - 

win.  Inst. 


Ex.  Vor. 


SHOT 


BARREL 

No. 


TIMES  HEAD- 

FIRED  SPACE 


VELOCITY  F.S. 


1  PRESSURE  P.S.I. 


Inst- 


Mtn.  Inst. 


Ex-  Vor. 


54730 


60 


5070C  Ammunition 


9300® 


?OOQ  [j  Velocity  Barrol  Corr. 


Precsure  Barrel  Corr, 


IN  GAGE 


1^-  j 

r.6jon 

53100 

0  ! 

54-iOO 

K\  1 

5  1 

60000 

5  ! 

51  SCO 

E] 

_ ^5.6100 

3  i 

LAKE  CITY  ARSENAL  Test  Request  Nr. 

VELOCITY  &  PRESSURE  -  ACCEPTANCE  REPORT  211253 

Nomenclature 

Lot  No 

Date  Tested 

Eleo..  20NIM  (steel  cases) 

lED  27-257 

(COLD  TJST  -  C01U)ITI0NED  AT  “66°  F.) 

II 

Group  A  (II) 

Corr.  Mean 


Mean  Inst. 


Max.  InBt. 


Min.  Inst. 


Ex.  Var. 


Std.  Dev. 


RECEIVER  No. 


£ 


HEAD- 

SPACE 


VELOCITY  F.S. 


dry 


PRESSURE  P.S.l. 


Corr.  Mean 


Max.  Inat. 


Min.  Inat. 


Ex.  Vor. 


Std.  Dev. 


Velocity  Tes 

ed  at 

78 

F  eet 

Barometer 

29.25 

Inchee 

dry  _ 

— 

O  p 

WET 

70 

Op 

ROOM 

R.  H. 

61 

% 

{  Instrument  Room 

80 

O  p 

j  Ammunition 

70 

°F 

ijW»M 


Range  Temperature 


WATERPROOF 


VELOCITY 
IN  GAGE 


3354  I  54400 
55900 
55800 
52500 

56800 
50600 
52300 


Preeeure  Barrel  Corr.  P.S.l. 


CHECK  AMMUNITION 

PRESSURE  _  ,,.3 

_  PSi 


51400 


I _ Mag. 

r  REM. 


67095  a070100 


ORDCM  Form  No 

P.ev  6  Auq  55 


LAKE  CITY  ARSENAL 

VELOCITY  &  PRESSURE  -  ACCEPTANCE  REPORT 


Test  Request  Nr< 
211263  ■ 


Nomenclaturo 


Elec.,  20MM  (steel  cases) 

( COLD  TEST  -  CONDITIOHED  AT  -65°  F. ) 


Lot  No 


lED  27-267 
Group  A  ( III) 


Data  Tested 


RECEIVER 

No. 


BARREL 

No. 


TIMES 

FIRED 


HEAD- 

SPACE 


GAGE 

RECEIVER  No. 


Elec » 


BARREL 

No. 


64 


TIMES 

FIRED 


742 


HEAD- 

SPACE 


V 

ELOCITY  F.S, 

PRESSURE 

P.S.I. 

Barometer 

29.26 

Inches 

DRY 

WET 

DRY 

80 

Op 

Corr.  )vlean 

Corr.  Mean 

FIRING 

WET 

70 

op 

Mean  Inst. 

3361 

Mean  Inst. 

53863 

ROOM 

R*  H. 

61 

% 

Max.  Inat, 

3377 

Max.  Inst* 

56100 

Instrument  Room 

80 

Op 

Min.  Inst. 

_ 5341 

Min.  Inst. 

50100 

Ammunition 

70 

°F 

Ex,  Var, 

36 

Ex.  Var, 

6000 

Range  Temperature 

80 

o  p 

Std,  Dev. 

11,0 

Std*  Dev. 

1900 

Velocity  Barrel  Corr. 

F.S, 

Velocity  Tested  at 


Pressure  Barrel  Corr. 


P.SsI. 


SHOT 

No, 

DRY 

waterproof 

VELOCITY 

IN  GAGE 

PRESSURE 

CHECK  AMMUNITION 

Value  F.S. 

PST 

1 

_ 3570  ^ 

54500 

2 

_ 3364 

56100 

3 

3364 

56000 

4 

3375_ 

56100 

5 

3359 

54400 

6 

3349 

55200 

7 

3369 

54100 

s 

3356 

52500 

'  1 

9 

3341 

50100 

10 

3344 

54100 

11 

_ 3343 

&1300 

(—12 _ 

3361 

52900 

13 

3377 

53  8  00 

14 

3371 

55600 

15 

_ 336uL 

_ 50300. 

16 

3364 

545Q0 

17 

18 

19 

_2Q _ 

Total 

53769 

061800 

'  3361 

53663 

_ 

REMARK  Si 

This  last  firing  is  four  (4)  short  of  regular  test,  due  to  misfires. 


ORDCM  Form  No 

Rev  6  Au,q  55 


26 


CITY  ARSENAL  Test  Request  Nr.  211^53 

VELOCITY  &  PRESSURE  -  ACCEPTANCE  REPORT 


Nomenclature 


Eloc»,  2CXi5M  (steel  cases) 


Lot  No 

lED  27-257 


Data  Tasted 


(COLD  TEST  -  CONDITIONED  AT  “65°  F.) 


Group  B  (l) 


RECEIVER 

No. 

BARREL 

No. 

TIMES 

FIRED 

HEAD- 

SPACE 

1  GAGE 

1  RECEIVER  No. 

BARREL 

No. 

TIMES 

FIRED 

HEAD- 

SPACE 

— 

Elec. 

64 

762 

1 .  . 

1  Velocity  Tested 

at  78 

V 

ELOCITY  F.S. 

PRESSURE  P.S.I. 

Baromotor  29.25  Inches 

DRY 

WET 

_  DRY  80  Op 

CoTTt  Moan 

Corr.  Mean 

FIRING  - ^ ^ 

WET  70  Of 

Mean  Inst. 

_ 3569 

Mean  Inst. 

53095 

ROOM 

r 

Instrument  Hoorn 

.  H.  61  % 

Mak,  Inst. 

_ 3396 

Max.  Inst* 

56100 

80  Of 

Min.  Inst. 

_ 35.54 

Min.  Inat. 

49200 

Ammunition  7Q  ®  p 

Ex.  Vor. 

_ 42 

Ex.  Vor. 

6900 

Range  Temperature  o  p 

Std.  Dev. 

11.0 

Std.  Dev. 

1900 

Velocity  Barrel  Corr.  p.S 

1 

j  SHOT 

1  No. 

1 

1 

WATER  PROOF 

VELOCITY 

IN  GAGE 

PRESSURE 

P.S.I. 

CHECJK  AMMUNITION 

Value  P.R, 

PS  I 

1 

3356 

55600 

2 

3396 

56100 

3 

3389 

55700 

L-t 

3369 

51100 

I 

52600 

1  6 

3361 

53000 

1  7 

3376 

53000 

^  8 

3364 

53300 

1  9 

3354 

49200 

10 

3368 

49900 

,  n 

3378 

53800 

12 

_ 3371 

53700 

i 

3365 

54000 

1 

1  14 

3380 

54100 

1 

15 

_ 3565 

53600 

!  • 

:  16 

3382 

55900 

17 

3355 

51100 

1  13 

3363 

52400 

'  19 

3364 

51600 

'  20 

_ 3554 

52200 

1 

[  Totol 

3369  !  53093  1 

j  REMARKS! 

1 

1 

!  “ 

ORDCM  f'O 


Bev  8  Aug  55 


26 


Nomenclature 


RECEIVER 
N  o# 


barrel 

No. 


LAKE  CITY  ARSENAL 

VELOCITY  &  PRESSURE  -  ACCEPTANCE  REPORT 

Lot  No 

El©c.„  20M  (steel  cases)  27-257 

jCOLD  TEST  -  CONDITIOMED  AT  -65^  F.) _  Group  B  (ll) 


Test  Request  Rr. 
311253 

[  Date  Tested  ~ 


Test  Request  Hr.  211263 


?0 PELLA  NT 


LAKE  CITY  ARSENAL 


type 

BIR  7005 


41313 


ACTION  TIME  -  ACCEPTANCE  REPORT  PRIMER  TYPE 


lED  27-257A 
.£  M52ASB1 


DDiiiCD  I  riT  kir» 


Nomenclature 


LAKE  CITY  ARSENAL 

VELOCITY  &  PRESSURE  -  ACCEPTANCE  REPORT 


Lot  No 


Ctg.,  20MI5,  Ball,  M55A1 


REMARKS, 

Round  Nr.  3  of  Group  a,  did  not  rooord  on  the  oscilloscope 
Three  (3)  rounds  of  Group  d«  failed  to  fire. 

Groups  o,  and  d.  vj-ere  fired  in  a  pressure  'torrol  with  the  piiston  hole  located  at  4.38 
inch, 

•Qffi  7005,  AL  41313,  0hg,  693  gra. 

VELOCITY  PRESSURE 


ORDCM  Fra-roNo 

Rev  8  Aut;/  35 


lED-MIR  NO 


FALmCTIO  I  E  'VESTiaAT  IOiJ  IlEPOKT 

AMI'OTIITION  LOT  NO;  27-2g7  B _ ^QUANTITY  2 

TYPE  OF  MALFWJCTTai  MISFIPE _ REQUESTED  BY;  ^ 

AI'fl'OTITION  TYPE  20  M _ INVESTIGATION  BY 

APPLICABLE  SIP;  FA'^D  NO.  SP-I? _ 

r-.'SPEQTiai  RESULTS 

PRIM®  AS3E  ]<LY 
VISUAl,  EXAKEATia-J. 

SAMPLE 

NO.  L»  Top  edge  of  outer  cup  deeply  scratched  all  the  way  around.  Button  deeply 

scatched. 

2,  pRmch  out  in  outer  cup  not  completej  extends  over  insulator  approximately 
l/5  it’s  c ireurafertnea.  Doeo  not  touch  button,  but  button  has  VJhat  appears 
to  be  a  scorched  spot  on  it,  indicating  that  there  had  been  a  connection 
between  outer  cup  and  button  and  that  it  burned  off. 

GAGIf'ia 


APSM0. 

SAT'PLE  HEIGHT 

NO.  1.  .238 

2.  .PUU 

RESISTANCE 

3AIRLE 

’10.  1»  U00,000  ohms. 

2.  16,000  " 

PELLET 
CONDmai 

1„  Very  soft  pellet,  no  consolidation,  appeared  moist,  moisture 
content  checked  at  ,21%, 

2,  Normal  appearing  pellet  2.8U. 


VjIJCSIT 

2.72 


DIA.  0.  BRIDGE  BUTTON 

CUP  THICK  DEPIH 

.330$  .179  .0039 

.3309  .191  .007 


RFIIARKS 


Listed  'boloiw  are  resistance  values  as  recorded  by  the  Aberdeen  Proving 
Ground  chronograph  ohmoter  for  misfires  encountered  in  the  test. 


Lot  lED  27-2 57A, 


Ambient  Test  Cold  Test 

Ohm.3  Resistance  '  *  .  Ohms  Resistance 


3.0 

meg. 

5.0 

meg. 

2.5 

meg. 

3.2 

meg. 

7.5 

meg. 

5.1 

meg. 

6.0 

meg.  . 

5.3 

meg. 

4.6 

meg. 

10.0 

mag. 

9.2 

meg. 

7.2 

meg. 

1.6 

meg. 

3.6 

meg. 

9.3 

meg. 

8.3 

meg. 

4.2 

meg . 

0.7 

meg. 

11.0 

meg. 

7.0 

meg. 

500 

K  (500,000) 

11.6 

ii»g. 

17.0 

meg. 

46.0 

meg. 

3.6 

meg. 

7.5 

meg. 

1.3 

meg. 

700 

K  (700,000) 

10.5 

meg. 

32.0 

meg. 

2.5 

meg. 

26.0 

meg. 

11.0 

meg. 

10.7 

meg. 

4.2 

meg. 

1.0 

meg . 

2.4 

meg. 

4.8 

meg . 

7.6 

meg. 

7.3 

meg. 

11.5 

meg . 

10.7 

meg. 

20.0 

meg . 

6.0 

meg. 

* 

6.2 

meg. 

13.0 

mag. 

4.0 

meg . 

6.6 

meg. 

5.3 

mag. 

Lot  lED  27-257B! 

Ambient  Test 


Ohras  Re  s  i  stance 


12  K 
7.6  meg 


APPENDIX  3 


VELOCITY,  PRESSURE  AND  ACTION  TIME  CHARTS 


CHART 


Su  liiri  esui  lauininnii  iKtiiiiii  umBsa 


ii9s|:!i:{sn^is«siss 


CHGE  WT  (GRS)  575  580  585  590  595  600  605 


CHART  B 


I 


CHART  C 


APPENDIX  C 


rttSTRIBUTION 


Commanding  Officer 
Ordnance  Ammuni tion  Command 
Joliet,  Illinois 
Attn:  ORDLY-AM 
ORDLY-Al 
ORDLY-AIDL 
ORDLY-Q.TSA 

Chief  of  Ordnance 
Department  of  the  'Army 
Washington  25,  D.C. 

Attn:  ORDIM,  A.E.  Del lastatlous 
ORDTS,  C.  L.  Thulln 

Commanding  Officer 
Frankford  Arsenal 
Iridge  and  Tacony  Streets 
Phi ladel phia ,  Penn. 

Attn:  ORDBA  -  R  &  D  Group 

Small  Arms  Ammunition  Division 
Mi  ssion  Off  1 ce 

Department  of  the  Navy 
Bureau  of  Ordnance 
Wash! ngton  25,  D.C. 

Attn:  RE  W4A,  Dr.  Wlntermoyer 

Armed  Services  Technical  Information  Agency 
Document  Service  Center 
Arlington  Hall  Station 
Arlington  12,  Virginia 

Commanding  Officer 
Lake  Ci  ty  Arsenal 
Independence,  Missouri 
Attn:  Master  File 

Commanding  General 
Ordnance  Weapons  Command 
Rock  1 s land ,  111. 

Attn:  OROCW-TU,  Mr.  Wallen 

Commander 

Ogden  Air  Material  Area 
Hill  Air  Force  Base,  Utah 
Attn:  OOYITE,  Mr.  Harris 

OOYES,  Mr,  D.  Jensen 


DISTRIBUTION 


(cont) 

Ng  of  copies 


Commanding  Officer 
Pi  catinny  Arsenal 
Dover,  New  Jersey 

Attn:  0RDBB-DX3,  Mr.  Kauf  1 

ORDBB-DCI,  Mr.  West*  I 

Commander 

Naval  Ammunition  Depot 
Crane,  I ndi ana 

Attn:Mr.A.V.  Maas  1* 

Commanding  General 

Ordnance  Special  Weapons -Ammun i t i on  Command 
Dover,  New  Jersey 

Attn:  Small  Arms  Branch,  Mr.  E.  Read  2 

8) 

Air  Proving  Ground  Center 
Egl  i  n  Ai  r  Force  Base 
Florida 

Attn:  PGTZM-3,  Capt  M.*  Varous  1 


C> 


